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(54) Recording apparatus, recording method and record medium 



(57) A recording apparatus for recording video data 
to a record medium is disclosed, that comprises an 
encoding means (1,2) for encoding video data in a 
group structure of a plurality of frames corresponding to 
a compression-encoding process in a combination of an 
inter-frame predictive encoding process and a motion 
compensative process, a transforming means (5) for 
transforming the data structure of encoded video data 
that is output from the encoding means (1,2) into a file 
structure that can be processed by a computer software 



program without a dedicated hardware portion so that 
moving pictures and so forth are synchronously repro- 
duced, and a recording means (11,13,14) for recording 
data having the file structure to a record medium (20), 
wherein the file structure has a first data unit and a sec- 
ond data unit, the second data unit being a set of the 
first data units, and wherein at least one data structure 
is matched with the first data unit. 



Fig. 1. 
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unit. 

[0010] A fifth aspect of the present invention is a 
recording apparatus for recording video data and audio 
data to a rewritable optical disc, comprising a video 
encoding means for encoding video data in a group 
structure of a plurality of frames corresponding to a 
compression-encoding process in a combination of an 
inter-frame predictive encoding process and a motion 
compensative process, an audio output means for out- 
putting compression-encoded or non-compressed 
audio data, a means for transforming the data structure 
of encoded video data that is output from the video 
encoding means and audio data that is output from the 
audio output means into a file structure that can be 
processed by a computer software program without a 
dedicated hardware portion so that moving pictures and 
so forth are synchronously reproduced and multiplexing 
the encoded video data and the audio data having the 
file structure, and a recording means for recording mul- 
tiplexed data having the file structure to an optical disc, 
wherein the file structure has a first data unit and a sec- 
ond data unit, the second data unit being a set of the 
first data units, and wherein the second data unit is 
matched with a successive record length of which data 
is successively written to the optical disc. 
[0011] A sixth aspect of the present invention is a 
recording method for recording video data to a record 
medium, comprising the steps of encoding video data in 
a group structure of a plurality of frames corresponding 
to a compression-encoding process in a combination of 
an inter-frame predictive encoding process and a 
motion compensative process, transforming the data 
structure of encoded video data into a file structure that 
can be processed by a computer software program 
without a dedicated hardware portion so that moving 
pictures and so forth are synchronously reproduced, 
and recording data having the file structure to a record 
medium, wherein the file structure has a first data unit 
and a second data unit, the second data unit being a set 
of the first data units, and wherein at least one data 
structure is matched with the first data unit. 
[0012] A seventh aspect of the present invention is 
a recording method for recording video data to a rewri- 
table optical disc, comprising the steps of encoding 
video data corresponding to a compression-encoding 
process, transforming the data structure of encoded 
video data into a file structure that can be processed by 
a computer software program without a dedicated hard- 
ware portion so that moving pictures and so forth are 
synchronously reproduced, and recording data having 
the file structure to an optical disc, wherein the file struc- 
ture has a first data unit and a second data unit the sec- 
ond data unit being a set of the first data units, and 
wherein the second data unit is matched with a succes- 
sive record length of data written to the optical disc. 
[0013] An eighth aspect of the present invention is a 
recording method for recording audio data to a rewrita- 
ble optical disc, comprising the steps of transforming 



the data structure of audio data or encoded audio data 
into a file structure that can be processed by a computer 
software program without a dedicated hardware portion 
so that moving pictures and so forth are synchronously 

5 reproduced, and recording data having the file structure 
to the optical disc, wherein the file structure has a first 
data unit and a second data unit, the second data unit 
being a set of the first data units, and wherein the sec- 
ond data unit is matched with a successive record 

10 length of data written to the optical disc. 

[0014] A ninth aspect of the present invention is a 
recording method for recording video data and audio 
data to a record medium, comprising the steps of 
encoding video data in a group structure of a plurality of 

15 frames corresponding to a compression-encoding proc- 
ess in a combination of an inter-frame predictive encod- 
ing process and a motion compensative process, 
outputting compression-encoded or non-compressed 
audio data, transforming the data structure of encoded 

20 video data and audio data into a file structure that can 
be processed by a computer software program without 
a dedicated hardware portion so that moving pictures 
and so forth are synchronously reproduced and multi- 
plexing the encoded video data and the audio data hav- 

25 ing the file structure, and recording multiplexed data 
having the file structure to a record medium, wherein 
the file structure has a first data unit and a second data 
unit, the second data unit being a set of the first data 
units, and wherein at least one data structure of the 

30 encoded video data is matched with the first data unit. 
[0015] A tenth aspect of the present invention is a 
recording method for recording video data and audio 
data to a rewritable optical disc, comprising the steps of 
encoding video data in a group structure of a plurality of 

35 frames corresponding to a compression-encoding proc- 
ess in a combination of an inter-frame predictive encod- 
ing process and a motion compensative process, 
outputting compression-encoded or non-compressed 
audio data, transforming the data structure of encoded 

40 video data and audio data into a file structure that can 
be processed by a computer software program without 
a dedicated hardware portion so that moving pictures 
and so forth are synchronously reproduced and multi- 
plexing the encoded video data and the audio data hav- 

45 ing the file structure, and recording multiplexed data 
having the file structure to an optical disc, wherein the 
file structure has a first data unit and a second data unit, 
the second data unit being a set of the first data units, 
and wherein the second data unit is matched with a suo 

so cessiye record length of which data is successively writ- 
ten to the optical disc. 

[0016] ( An eleventh aspect of the present invention 
is a record medium on which a program for recording 
video data to a record medium has been recorded, the 
55 program causing a computer to perform the steps of 
encoding video data in a group structure of a plurality of 
frames corresponding to a cpmpressipn-encoding proc- , 
ess in a combination of art inter-frame predictive encod- 
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encoded audio and a QuickTime file format accord- 
ing to an example embodiment of the present 
invention; 

Figs. 5A and 5B are schematic diagrams for 
explaining another example of the relation between 5 
a compression-encoded audio and a QuickTime file 
format according to an example embodiment of the 
present invention; 

Figs. 6A, 6B, 6C, and 6D are schematic diagrams 
for explaining the relation between GOPs of an w 
MPEG video and a QuickTime file format according 
to an example embodiment of the present inven- 
tion; 

Figs. 7A, 7B, 7C, and 7D are schematic diagrams 
for explaining an example of the relation between a 15 
compression-encoded audio and a QuickTime file 
format according to an example embodiment of the 
present invention; 

Fig. 8 is a schematic diagram for explaining an 
example of a recording method for an optical disc 20 
according to an example embodiment of the 
present invention; and 

Fig. 9 is a schematic diagram for explaining another 
example of a recording method for an optical disc 
according to an example embodiment of the 25 
present invention. 

[0024] Next, with reference to the accompanying 
drawings, an example embodiment of the present inven- 
tion will be described. Fig. 1 shows an example of the 30 
structure of a digital recording and reproducing appara- 
tus according to an example embodiment of the present 
invention. An input video signal is supplied to a video 
encoder 1 shown in Fig. 1 . The video encoder 1 com- 
pression-encodes the video signal. In addition, an input 35 
audio signal is supplied to an audio encoder 2. The 
audio encoder 2 compression-encodes the audio sig- 
nal. The compression-encoding method applied for the 
video signal and the audio signal is for example MPEG. 
Output signals of the video encoder 1 and the audio 40 
encoder 2 are referred to as elementary streams. 
[0025] When MPEG is used, the video encoder 1 is 
composed of a motion predicting portion, a picture 
sequence rearranging portion, a subtracting portion, a 
DCT portion, a quantizing portion, a variable length 45 
code encoding portion, and a buffer memory. The 
motion predicting portion detects a moving vector. The 
subtracting portion forms a predictive error between an 
input picture signal and a locally decoded picture signal. 
The DCT portion transforms an output signal of the sub- so 
tracting portion corresponding to the, DCT method. The 
quantizing portion quantizes an ; output signal of the .1 
DCT portion. The .variable length, encoding .portion 
encodes an output signal of the quantizing portion into 
a signal having a variable length. The buffer memory 55 
outputs the encoded data at a constant.data rate. The 
picture sequence rearranging portion, rearranges the 
sequence of pictures corresponding to < the encoding 



process. In other words, the picture sequence rearrang- 
ing portion rearranges the sequence of pictures so that 
after I and P pictures are encoded, a B picture is 
encoded. The local decoding portion is composed of an 
inverse quantizing portion, an inverse DCT portion, an 
adding portion, a frame memory, and a motion compen- 
sating portion. The motion compensating portion per- 
forms all of a forward predicting operation, a reverse 
predicting operation, and a bidirectional predicting oper- 
ation. When the intra encoding process is performed, 
the subtracting portion directly passes data, not per- 
forms the subtracting process. The audio encoder 2 
comprises a sub-band encoding portion and an adap- 
tively quantized bit allocating portion. 
[0026] As an example, in the case of a portable disc 
recording and reproducing apparatus with a built-in 
camera, a picture photographed by the camera is input 
as video data. In addition, a voice collected by a micro- 
phone is input as audio data. The video encoder 1 and 
the audio encoder 2 convert analog signals into digital 
signals. According to the embodiment of the present 
invention, a rewritable optical disc is used as a record 
medium. Examples of such an optical disc are a mag- 
neto-optical disc and a phase-change type disc. 
According to the embodiment of the present invention, a 
magneto-optical disc having a relatively small diameter 
is used. 

[0027] Output signals of the video encoder 1 and 
the audio encoder 2 are supplied to a file generator 5. 
The file generator 5 converts output signals of the video 
encoder 1 and the audio encoder 2 into a video elemen- 
tary stream and an audio elementary stream so that 
they can be handled corresponding to a computer soft- 
ware program for synchronously reproducing a moving 
picture and a sound without need to use a dedicated 
hardware portion. According to the embodiment of the 
present invention, for example, as such a software pro- 
gram, QuickTime is used. A sequence of data (video 
data, audio data, and text data) that varies on time base 
and that is process by QuickTime is referred to as 
QuickTime movie. The file generator 5 multiplexes 
encoded video data and encoded audio data. To gener- 
ate a QuickTime movie file, a system controlling micro- 
computer 9 controls the file generator 5. 
[0028] . QuickTime movie files generated by the file 
generator 5 are successively written to a memory 7 
through a memory controller 8. When the system con- 
trolling microcomputer 9 issues a data write request for 
a disc to the memory controller 8, the memory controller 
8 reads a QuickTime movie file from the memory 7. In 
this example, the transfer rate of the encoding process 
for a .QuickTime movie file is lower than that fore data 
written to the disc. For .example, the former is half of the 
latter. Thus, although QuickTime movie files are succes- 
sively written to the memory 7, they are intermittently 
read from the memory 7 under the control of the system 
controlling microcomputer, 9 . in such a manner that the , 
memory 7 is prevented from overflowing or underflow- 
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synchronously output from the file decoder 6. 
[0039] The video decoder 3 and the audio decoder 
4 compression-decode the video elementary stream 
and the audio elementary stream and generate a video 
output signal and an audio output signal, respectively. In 5 
this example, the video signal and the audio signal have 
been encoded corresponding to MPEG. A video output 
signal is output to a display (liquid crystal display or the 
like) through a display driver and displayed as a picture. 
Likewise, an audio output signal is output to a speaker 10 
through an audio amplifier and reproduced as a sound 
(these structural portions are not shown). 
[0040] The video decoder 3 is composed of a buffer 
memory, a variable length code decoding portion, an 
inverse DCT portion, an inverse quantizing portion, an is 
adding portion, and a local decoding portion. The add- 
ing portion adds an output signal of the inverse quantiz- 
ing portion and a local decoded output signal. The local 
decoding portion is composed of a picture sequence 
rearranging portion, a frame memory, and a motion 20 
compensating portion. When an intra encoding process 
is performed, the adding portion directly passes data, 
not performs the adding process. Decoded data is out- 
put from the adding portion to the picture sequence 
rearranging portion. The picture sequence rearranging 25 
portion rearranges the decoded pictures in the original 
order. 

[0041] As was described above, since the optical 
disc 20 on which data is recorded is attachable and 
detachable, the data recorded on the optical disc 20 can 30 
be reproduced by another apparatus. For example, a 
personal computer that operates with QuickTime appli- 
cation software may read data recorded on the optical 
disc 20 and reproduce video data and audio data there- 
from. It should be noted that the present invention can 35 
be applied to an apparatus that handles only video data 
or only audio data. 

[0042] Next, an example embodiment of the 
present invention will be described in more detail. First 
of all, with reference to Fig. 2, QuickTime will be 40 
described in brief. QuickTime is an OS expansion func- 
tion for reproducing a moving picture without need to 
use dedicated hardware. There are various data for- 
mats for QuickTime. In other words, audio data, video 
data, MDI, and so forth of up to 32 tracks can be syn- 45 
chronousty output. 

[0043] A QuickTime movie file is roughly divided 
into two major portions that are a movie resource por- 
tion and a movie data portion. The movie resource por- 
tion contains time data necessary for reproducing the so 
QuickTime movie file and information necessary for ref- 
erencing real data. The movie data portion contains real 
data of video data and real data of audio data. > , - 
[0044] ; One QuickTime movie file can contain differ- 
ent types of medium data such as a sound, a video, and 55 
a text as independent tracks that are a sound track, a 
video track, and a text track, respectively. These inde- 
pendent tracks are strictly controlled on time base. Each 



track has a medium for referencing the compression 
method of the real data and the display time period 
thereof. The medium contains the minimum sample size 
of the real data in the movie data portion, the position of 
a chunk that is a block of a plurality of samples, and the 
display duration of each sample. 
[0045] Fig. 2 shows an example of a QuickTime file 
that handles audio data and video data. The largest 
structural portions of the QuickTime file are a movie 
resource portion and a movie data portion. The movie 
resource portion contains the duration necessary for 
reproducing the file and data necessary for referencing 
the real data. The movie data portion contains real data 
of video data, audio data, and so forth. 
[0046] Next, the movie resource portion will be 
described in detail. The movie resource portion con- 
tains a movie header 41 and tracks. The movie header 
41 contains general file information. There are a plural- 
ity of tracks corresponding to the number of types of 
data. Fig. 2 shows an example of the internal structure 
of a video track 50 in detail. The video track 50 contains 
a track header 42 and a medium portion. The track 
header 42 contains general track information. The 
medium portion contains a medium header 43, , a 
medium handler 44, and a medium information portion. 
The medium header 43 contains general medium infor- 
mation. The medium handler 44 contains medium data 
handling information. 

[0047] The medium information portion contains a 
medium handler 45, a data handler 46, data information 
47, and a sample table. The medium handler 45 con- 
tains picture medium information. The data handler 46 
contains picture data handling information. The data 
information 47 contains data information. The sample 
table contains a sample description, a time-to-sample, a 
sample size 48, a sample-to-chunk, a chunk offset 49, a 
sync sample, and so forth. The sample description con- 
tains each sample. The time-to-sample represents the 
relation between a sample and the time base. The sam- 
ple size 48 represents the size of the sample. The sam- 
ple-to-chunk represents the relation between the 
sample and the chunk. The chunk offset 49 represents 
the start byte position of the chunk in the movie file. The 
sync sample contains synchronous information. Like- 
wise, an audio track 51 has a structure (not shown) sim- 
ilar to that of a video track. 

[0048] On the other hand, the movie data portion 
contains audio data encoded corresponding to for 
example MPEG Audio Layer 2 and picture data 
encoded in the compression-encoding method corre- 
sponding to for example MPEG (Moving Picture. Expert 
Group) method in the unit of chunks each of which is 
composed of a predetermined number of samples. 
However, it should be noted that the present Invention is 
not limited to such an encoding method. In addition, the 
moving data portion may contain linear data that has not 
been compression-encoded. - , r;.n l>--u 
[0049] -Each track of the movie resource portion is 
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ning of each GOP. The sequence header and one GOP 
compose one video decoding unit Since a sequence 
header is placed to each GOP, each sample can be 
directly edited and decoded with QuickTime. The video 
encoder 1 shown in Fig. 1 outputs an MPEG video ele- 
mentary stream shown in Fig. 3A. 
[0057] As shown in Fig. 3B, one video decoding unit 
is treated as one sample of the QuickTime file format. 
Six chronologically successive samples (for example, 
sample #0 to sample #5) are treated as one video chunk 
(for example, chunk #0). The duration of one chuck is 3 
seconds. Alternatively, six GOPs may be treated as one 
video chunk so that one chuck corresponds to one sam- 
ple. In this case, the duration of one chuck is 3 seconds. 
[0058] Figs. 4A and 4B show the relation among 
audio frames encoded corresponding to MPEG audio 
layer 2, GOPs, and units of samples and chunks in the 
QuickTime file format. In layer 2, 1152 audio sam- 
ples/channel are treated as one audio frame. As shown 
in Fig. 4A, in stereo, 1152 audio samples x 2 channels 
are encoded in layer 2 and treated as one audio decod- 
ing unit. One audio decoding unit contains data of 384 
bytes x 2 channels that have been compression- 
encoded. The audio decoding unit contains a header 
and information necessary for decoding the encoded 
data (allocation, scale factor, and so forth). 
[0059] As shown in Fig. 4B, one audio decoding 
unit is treated as one sample of the QuickTime file for- 
mat. Thus, each audio sample can be decoded with 
QuickTime. 125 chronological successive samples (for 
example, sample #0 to sample #1 24) are treated as one 
audio chunk (for example, chuck #0). The duration of 
one chuck is 3 seconds in the case that the audio sam- 
pling frequency is 48 kHz. 

[0060] In Figs. 3A, 3B, 4A, and 4B, a video data file 
and an audio data file are separately shown. The file 
generator 5 multiplexes a video data file and an audio 
data file as one data stream and thereby generates a 
QuickTime movie file. In the QuickTime movie file, video 
chunks and audio chucks are alternatively placed on 
time base. In this case, video chunks and audio chunks 
are placed in such a manner that a video chuck adja- 
cents to an audio chunk corresponding thereto. As was 
described above, the duration of video data of one video 
chunk is equal to the duration of audio data of one audio 
chunk (for example, 3 seconds). 
[0061] As another example of the audio compres- 
sion-encoding method, ATRAC (Adaptive Transform 
Acoustic Coding) used for Mini Disc may be used. In 
ATRAC, audio data of 16 bits sampled at 44.1 kHz is 
processed. The minimum data unit processed in 
ATRACK is one sound unit In stereo, one sound unit is 
composed of 512 samples x 16 bits x 2 channels. 
[0062] When ATRACK is used >as an audio com- 
pression-encoding method, , as shown in Fig. 5A, one 
sound unit is compressed to an audio decoding unit of 
212 bytes x 2 channels. As shown in Fig. 5B, one audio 
decoding unit is treated as one sample in the QuickTime 



file format 64 samples are treated as one chunk in the 
QuickTime file format 

[0063] According to at least preferred embodiments 
of the present invention, the audio data may be 

5 recorded on a non-compression basis. The non-com- 
pression method is referred to as linear PCM. Likewise, 
in linear PCM, 512 audio samples are treated as one 
audio decoding unit One audio decoding unit is treated 
as one sample in the QuickTime file format 

10 [0064] Figs. 6A, 6B, 6C, and 6D show a QuickTime 
file format for video data in the case that video data and 
audio data are multiplexed. As shown in Fig. 6A, the 
period of a video frame is to seconds and the number of 
frames of one GOP is fO. When original video data is 

15 encoded corresponding to MPEG2, an MPEG video 
elementary stream shown in Fig. 6B is formed. As was 
described above, a sequence header (SH) is placed to 
each GOP. 

[0065] As shown in Fig. 6C, one GOP with a 
20 sequence header is treated as one sample in the Quick- 
Time file format. The length of one sample is referred to 
as sample size. With a plurality of samples (for example, 
six samples), one chunk is composed in the QuickTime 
file format. As shown in Fig. 6D, video chunks and audio 
25 chunks are alternately placed on time base and thereby 
multiplexed. As a result, a QuickTime movie file is 
formed. The beginning of each video chunk of the 
QuickTime movie file is referred to as video chunk off- 
set. The video chunk offset is represented by the 
30 number of bytes from the beginning of the file to the 
beginning of the video chunk. 

[0066] Figs. 7A, 7B, 7C, and 7D show a QuickTime 
file format of audio data in the case that video data and 
audio data are multiplexed. As shown in Fig. 7A, an 

35 original audio signal is digitized. One audio frame con- 
tains fO audio samples x n channels. When the original 
audio data is compression-encoded corresponding to 
MPEG audio, an MPEG audio elementary stream 
shown in Fig. 7B is formed. 

40 [0067] As shown in Fig. 7C, for example one audio 
decoding unit is treated as one sample of the Quick- 
Time file format The size of one sample is referred to as 
sample size. A plurality of samples (for example, 125 
samples) composes one chunk of the QuickTime file 

45 format As shown in Fig. 7D f video chunks and audio 
chunks are alternately placed and thereby multiplexed. 
As a result, a QuickTime movie file is formed. The 
beginning of each audio chunk of a QuickTime movie 
file is referred to as audio chunk offset The audio chunk 

so offset, is represented by the number of bytes from the 
beginning of the file to the beginning of the audio chunk. 
The duration of each video chunk is the same as the 
duration of each audio chunk. For example, the duration 
is 3. seconds. • - - ....... .»..,. . :t-rjr 

55 [0068] The sample size of a video sample, the sam- 
ple size of an audio sample, the offset value of a video 
chunk, and the offset value of an audio chunk are con-, 
tained In, the resource of a QuickTime movie fiie. : Wrth 
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encoding means for encoding video data corre- 
sponding to a compression-encoding process; 
transforming means for transforming the data 
structure of encoded video data that is output 
from said encoding means into a file structure 5 
that can be processed by a computer software 
program without a dedicated hardware portion 
so that moving pictures and so forth are syn- 
chronously reproduced; and 
recording means for recording data having the w 
file structure to an optical disc, 
wherein the file structure has a first data unit 
and a second data unit, the second data unit 
being a set of the first data units, and 
wherein the second data unit is matched with a 15 
successive record length of data written to the 
optical disc. 

The recording apparatus as set forth in claim 1, 
wherein the compression-encoding process is 20 
MPEG, 

wherein the group structure is GOP structure, and 
wherein data of which a sequence header is added 
to each GOP is matched with the first data unit. 



A recording apparatus for recording audio data to a 
rewritable optical disc, comprising: 

transforming means for transforming the data 
structure of audio data or encoded audio data 
into a file structure that can be processed by a 
computer software program without a dedi- 
cated hardware portion so that moving pictures 
and so forth are synchronously reproduced; 
and 

recording means for recording data having the 
file structure to the optical disc, 
wherein the file structure has a first data unit 
and a second data unit, the second data unit 
being a set of the first data units, and 
wherein the second data unit is matched with a 
successive record length of data written to the 
optical disc. 

A recording apparatus for recording video data and 
audio data to a record medium, comprising: 

video encoding means for encoding video data 
in a group structure of a plurality of frames cor- 
responding to a compression-encoding proc- 
ess in L a combination of an . inter-frame 
predictive encoding process and a motion com- 
pensative process; 

audio output means for outputting compres- s 
; sion-encoded or non-compressed audio data; 
means for transforming the data structure of 
encoded video data that is output from said 
■0 «n video encoding means and . audio data that is 
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output from said audio output means into a file 
structure that can be processed by a computer 
software program without a dedicated hard- 
ware portion so that moving pictures and so 
forth are synchronously reproduced and multi- 
plexing the encoded video data and the audio 
data having the file structure; and 
recording means for recording multiplexed data 
having the file structure to a record medium, 
wherein the file structure has a first data unit 
and a second data unit, the second data unit 
being a set of the first data units, and 
wherein at least one data structure of the 
encoded video data is matched with the first 
data unit. 

6. A recording apparatus for recording video data and 
audio data to a rewritable optical disc, comprising: 

video encoding means for encoding video data 
in a group structure of a plurality of frames cor- 
responding to a compression-encoding proc- 
ess in a combination of an inter-frame 
predictive encoding process and a motion com- 
pensative process; 

audio output means for outputting compres- 
sion-encoded or non-compressed audio data; 
means for transforming the data structure of 
encoded video data that is output from said 
video encoding means and audio data that is 
output from said audio output means into a file 
structure that can be processed by a computer 
software program without a dedicated hard- 
ware portion so that moving pictures and so 
forth are synchronously reproduced and multi- 
plexing the encoded video data and the audio 
data having the file structure; and 
recording means for recording multiplexed data 
having the file structure to an optical disc, 
wherein the file structure has a first data unit 
and a second data unit the second data unit 
being a set of the first data units, and 
-.. wherein the second data unit is matched with a 
successive record length of which data is suc- 
cessively written to the optical disc. 

7. The recording apparatus as set forth in claim 5 or 6, 

wherein the duration of the encoded video 
data of the second data unit is the same as the 
duration of the encoded audio data of the second 
data unit jn the multiplexed data. 



\. < The recording apparatus as set forth in claim 5 or 6, 
1 mi. .,:•< h wherein the encoded video data of the sec- 
ond data unit and the encoded audio data of the 
second data unit are alternately placed in the multi- 
. , L plexed data, each of the encoded video data of the 
second data unit and the encoded audio data of the 
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plurality of frames corresponding to a compres- 
sion-encoding process in a combination of an 
inter-frame predictive encoding process and a 
motion compensative process; 
outputting compression-encoded or non-com- 5 
pressed audio data; 

transforming the data structure of encoded 
video data and audio data into a file structure 
that can be processed by a computer software 
program without a dedicated hardware portion 10 
so that moving pictures and so forth are syn- 
chronously reproduced and multiplexing the 
encoded video data and the audio data having 
the file structure; and 

recording multiplexed data having the file struc- 15 
ture to an optical disc, 

wherein the file structure has a first data unit 
and a second data unit, the second data unit 
being a set of the first data units, and 
wherein the second data unit is matched with a 20 
successive record length of which data is suc- 
cessively written to the optical disc. 



17. A record medium on which a program for recording 
video data to a record medium has been recorded, 25 
the program causing a computer to perform the 
steps of: 



18. A record medium on which a program for recording 
video data to a rewritable optical disc has been 
recorded, the program causing a computer to per- 50 
form the steps of: 

encoding video data corresponding to a com- 
pression-encoding process; 
transforming the data structure of encoded 55 
video data into a file structure that can be proc- 
essed by a computer software program without 
a dedicated hardware portion so that moving 



pictures and so forth are synchronously repro- 
duced; and 

recording data having the file structure to an 
optical disc, 

wherein the file structure has a first data unit 
and a second data unit, the second data unit 
being a set of the first data units, and 
wherein the second data unit is matched with a 
successive record length of data written to the 
optical disc. 

19. A record medium on which a program for recording 
audio data to a rewritable optical disc has been 
recorded, the program causing a computer to per- 
form the steps of. 

transforming the data structure of audio data or 
encoded audio data into a file structure that 
can be processed by a computer software pro- 
gram without a dedicated hardware portion so 
that moving pictures and so forth are synchro- 
nously reproduced; and 
recording data having the file structure to the 
optical disc, 

wherein the file structure has a first data unit 
and a second data unit, the second data unit 
being a set of the first data units, and 
wherein the second data unit is matched with a 
successive record length of data written to the 
optical disc. 

20. A record medium on which a program for recording 
video data and audio data to a record medium has 
been recorded, the program causing a computer to 
perform the steps of: 

encoding video data in a group structure of a 
plurality of frames corresponding to a compres- 
sion-encoding process in a combination of an 
inter-frame predictive encoding process and a 
motion compensative process; 
outputting compression-encoded or non-com- 
pressed audio data; 

transforming the data structure of encoded 
video data and audio data into a file structure 
that can be processed by a computer software 
program without a dedicated hardware portion 
so that moving pictures and so forth are syn- 
chronously reproduced and multiplexing the 
encoded video data and the audio data having 
the file structure; and 

recording multiplexed data having the file struc- 
ture to a record medium, 
wherein the file structure has a first data unit 
and a second data unit, the second data unit 
being a set of the first data units, and 
wherein at least one data structure of the 
encoded video data is matched with the first 



encoding video data in a group structure of a 
plurality of frames corresponding to a compres- 30 
sion-encoding process in a combination of an 
inter-frame predictive encoding process and a 
motion compensative process; 
transforming the data structure of encoded 
video data into a file structure that can be proc- 35 
essed by a computer software program without 
a dedicated hardware portion so that moving 
pictures and so forth are synchronously repro- 
duced; and 

recording data having the file structure to a 40 
record medium, 

wherein the file structure has a first data unit 
and a second data unit the second data unit 
being a set of the first data units, and 
wherein at least one data structure is matched 45 
with the first data unit. 



13 



m 

EP 1 085 768 A2 




15 



# 



m 



EP 1 085 768 A2 



31 

CO' 
CO 

CD 



• 



9 

o* 
yr 

H 

3 



m 2 

a | S 

to 3 4? 

3 CP 

•< o 



o 
o 

o 

3" 

c 

3 



O 

o 



3 



co 

to 

3 

I* 
: to 



CO 
o> 

3 
o 



CO 

Q> 

3 

CD 



CO 
to 

3 

CB 

cn 



CO 



CO 



o 

CD 

o 
o 

Q. 



< 

c ° 



^ O 



4 o 

o ^ 

Q- Q. 
a a 

C ° 
3 



O 

o ^ 
2 ^ 



8- 



3 



3 

CD 



17 



EP 1 085 768 A2 




19 



1 



EP 1 085 768 A2 



Pin 

rig. 


3i 3» 


Fig. 


2 


CD O 


3 




21 



# 



EP 1 085 768 A2 



# 



F/g. 9 





Video Chunk 1 


c££°2 VJoeoChunk2 






Movie 
Resource 


CO, , 


- 1 i 
1 1 5 i 












23 



